Effects of acute central and peripheral administration of nicotine on ascending dopamine pathways in the male rat brain. Evidence for nicotine induced increases of dopamine turnover in various telencephalic dopamine nerve terminal systems.
The actions of intraventicular injections and intravenous infusions of nicotine were studied on dopamine stores and turnover in discrete areas of the forebrain of normal male rats. This was done by measuring the decline of the dopamine stores after tyrosine hydroxylase inhibition using alpha-methyl-tyrosine methyl ester (H44/68). The dopamine concentrations in the various telencephalic dopamine nerve terminal systems were measured using the Falck-Hillarp methodology involving quantitative microfluorimetry. The catecholamine concentrations in the anteromedial frontal cortex were measured biochemically using high pressure liquid chromatography combined with electrochemical detection. Intraventricular experiments. The dopamine levels in discrete areas of nuc. caudatus and nuc. accumbens were significantly reduced even with the lowest dose of nicotine (1 microgram/rat). Intraventricular injections of nicotine in a dose of 100 microgram/rat produced significant increases of dopamine turnover in various types of dopamine nerve terminal systems in the nuc. caudatus, nuc. accumbens and tuberculum olfactorium, and following a dose of 10 microgram/rat increases of dopamine turnover were observed in the medial part of the nuc. caudatus. Furthermore, nicotine (100 microgram/rat) significantly increased noradrenaline but not dopamine turnover within the anterofrontal cortex. Intravenous experiments. The dopamine levels were selectively reduced by nicotine (1000 microgram/kg) in the cholecystokinin positive and negative dopamine nerve terminal systems of the nuc. accumbens. On the other hand, dopamine levels in the anteromedial frontal cortex were increased after this dose of nicotine. Intravenous infusions of nicotine (10-1000 microgram/kg) produced dose-related increases of dopamine turnover in the various dopamine nerve terminal systems analysed in the telencephalon. These effects became significant with a dose of 1000 microgram/kg/h. The dopamine terminals in the nuc. caudatus showed a higher sensitivity to intravenous infusions of nicotine, being affected by 10-100 microgram/kg of nicotine. These findings suggest that relatively low dose of nicotine via an activation of central nicotine-like cholinergic receptors can reduce dopamine concentration and increase dopamine turnover in discrete limbic and striatal areas. These actions may in part represent the neurochemical basis for the rewarding actions of nicotine and for nicotine dependence in man.